It is shown that the individual strands of bacteriophage T43 DNA are intact and that heat-denatured T03 DNA forms a bimodal distribution ina neutral CsCl density gradient.
Recent reports have indicated that the denatured deoxyribonucleic acid (DNA) of several bacteriophages for Bacillus stearothermophilus forms two bands in a CsCl density gradient (2, 13, 15) . The DNA in the two bands formed by TP-84 DNA was shown to be complementary, but the polynucleotide chains were not intact (13) . The material in the two bands formed by the denatured DNA of phage ST, was shown to be complementary by annealing experiments (2) . In this paper, the denatured DNA of bacteriophage T43 is reported to form a bimodal distribution in a neutral CsCl density gradient, and the individual polynucleotide chains of the DNA of T43 are shown to be intact.
Phage T43 infects B. stearothermophilus ATCC 8005 at 60 C. The head of bacteriophage T43 is 57 nm long and the tail is 125 nm long and 10 nm wide (4).
Tqb3 DNA was prepared from purified T43 (4) by the phenol extraction method of Mandell and Hershey (10) by the procedure of Thomas and Abelson (17) . The thermal denaturation profile of T403 DNA in standard saline citrate was typical of double-stranded DNA with a melting temperature (Tm) of 87.5 C. This value corresponds to a guanine plus cytosine (G + C) content of 44.4% (11) . A G + C content of 43 Table 1 .
Electron microscopy of T43 DNA was performed by the procedures of Kleinschmidt et al. (7) . The length of individual T43 DNA molecules was determined by tracing enlargements of de-veloped negatives with a map measure. The molecular weight of the Na+ salt of each molecule was calculated assuming 1.92 X 106 daltons per ,um for DNA (3, 8, 9) . Measurements of the length of individual T43 DNA molecules which were prepared either by osmotic shock of the phage or from purified DNA gave similar results. The average length of 33 molecules was 12.1 i 0.7 Am corresponding to a molecular weight of 23.2 X 101 daltons. An electron micrograph of T403 DNA is presented in Fig. 1 . (22) and the resulting bases were separated by paper chromatography with solvent I of Kirby (6) . The ultraviolet-absorbing spots were cut out and the bases were quantitatively eluted with 0.1 N HCI. The quantity of each base present was determined from the ultraviolet absorption spectra by utilizing the extinction coefficients given by Bendich (1) . b Values are averages of three determinations. c Note that total G + C = 40.2%.
Band sedimentation velocity experiments were performed by the procedures of Studier (16) with a type 2 band forming centerpiece (20) and an initial DNA concentration of 8 ,g/ml. Densitometer tracings of the ultracentrifuge films are presented in Fig. 2 . The sedimentation coefficients, S20 ,w for native T403 DNA, alkaline denatured T453 DNA, and neutral denatured T43 DNA were 33.6 i 0.9 S(4 determinations), 37.6 ±fi 0.9S (10 determinations) and 86.4 i 1.5S (5 determinations), respectively. These sedimentation coefficients correspond (16) to a molecular weight of 28.7 X 106 daltons for native T43 DNA, and 13.5 X 106 daltons for either alkaline denatured T43 DNA or neutral denatured T43 DNA. The individual polynucleotide chains of T43 DNA are therefore intact.
Band sedimentation velocity experiments that were performed with an initial concentration of 133 ,ug of freshly isolated Tc/3 DNA per ml (to produce rear sharpening of the band) indicated Native natured Denatu red that less than 5 to 10% of the DNA sedimented as trailing material behind the main band.
The buoyant density of T4)3 DNA in a CsCl density gradient was determined by the procedure of Vinograd and Hearst (18) assuming the density of M. lysodeikticus DNA to be 1.726 (19) . Native T43 DNA formed a single band in a neutral CsCl density gradient at a buoyant density of 1.695 g/ml. Heat-denatured T43 DNA formed bands at densities of 1.707 and 1.716 (Fig. 3) . After the separated bands of denatured DNA were mixed and annealed in the centrifuge cell, the Neutral Denatured Densitometer tracings of CsCl density gradients of heat-denatured Tck3 DNA: experiment JA, 0.8,ug of native T43 DNA and 0.8 ,ug of heat-denatured Tb3 DNA; experiment IB, the DNA ofexperiment. JA was annealedand recentrifuged; experiment 2A, 2.0 ,&g of heat-denatured TqS3 DNA and 0.5 ug of native M. lysodeikticus DNA (p = 1.726; 19); experiment 2B, the DNA of experiment 2A was annealed and recentrifuged. A 12-mm centerpiece was used in experiment 1, and a 30-mm centerpiece was used in experiment 2. To anneal the DNA for the B part of each experiment, the centrifuge cell was shaken and then incubated at 60 C for I hr. The temperature was then reduced to 25 C in 2 hr. renatured T43 DNA formed a single band at a density of 1.699 g/ml. The existence of two bands in density gradient experiments on denatured DNA has generally been regarded as evidence that the two strands of DNA have different buoyant densities. The bands formed by heatdenatured Tc3 DNA are too broad to represent the intact polynucleotide chains. The thermal degradation rate of single-stranded DNA at 100 C (5) is adequate to account for the lack of integrity of the DNA in the heat-denatured bands.
Density gradient studies under alkaline conditions (19) indicated that Tg3 DNA formed a single band at a density of 1.757 in an alkaline CsCl density gradient.
A comparison of bacteriophage T43 with other bacteriophages for B. stearothermophilus indicates several differences. Morphologically, bacteriophage TP84 (12) and T43 (4) are similar. However, the DNA of these two phages differ in buoyant density (13) , in the difference in buoyant density of their two strands in a neutral CsCl gradient (13) , and in their buoyant behavior in an alkaline CsCl density gradient [TP84 DNA forms two bands (13) , whereas T453 DNA forms a single band]. I A NOTES T143 (4) differs morphologically from phage ST, (2) and the sedimentation coefficient of ST, DNA (2) is much less than that of T43 DNA. The buoyant density of the native DNA and the difference in density of the individual strands of the denatured DNA of phage 4)A4 (15) are different than the corresponding values for T43 DNA. Bacteriophage TP1 (21) is morphologically distinct from T4)3 (4) .
I conclude that the two strands of T13 DNA have different buoyant densities in a neutral CsCl density gradient and that the two strands are intact in the native, alkaline denatured, and neutral denatured forms of T4)3 DNA. I thank H. K. Mitchell for his advice and assistance. This investigation was supported by Public Health Service predoctoral fellowship GM 13791 and research grant GM 14884 from the National Institute of General Medical Sciences.
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